Occurrence and Distribution of Phthalates in Sanitary Napkins from Six Countries: Implications for Women's Health.
Chemicals in feminine hygiene products can exert adverse health effects as a result of strong absorptive capacity of the vagina and vulva. However, little information is available on phthalates in sanitary napkins. We measured the concentrations of 15 phthalates in sanitary napkins collected from six countries and found total concentrations in the range of 1733-11942 ng/g. Di(isobutyl)phthalate (DiBP), bis(2-ethylhexyl)phthalate (DEHP), and di-n-butyl phthalate (DnBP) were the dominant congeners, representing a median of 27.3, 26.7, and 20.4% of the total median phthalate concentrations across all countries, respectively. The phthalates likely originated mainly from the introduction in the manufacturing process, and some may have been from the use of plastic or paper materials. The estimated intake (at the 90th percentile) of DiBP, DnBP, and DEHP from sanitary napkins approximately represented 6.35-23.6, 3.35-9.90, and 1.06-9.57%, respectively, of the total exposure, indicating that sanitary napkins are a relevant source of exposure to these chemicals. The calculated health risks of phthalates in sanitary napkins were generally low, but the carcinogenic risks in some samples exceeded acceptable levels. More research is required to investigate the contaminations in sanitary napkins and those associated with risks to women.